Background
Dental anxiety has been identified as a significant and common problem in both children and adults and is considered an obstacle in the provision of quality dental care by dental care providers. It is reported that one in six adults suffer from some form of dental anxiety 1 and in children the prevalence estimates range between 5.7% and 19.5% 2 . Patients with dental anxiety tend to neglect dental care which poses a problem for both dentists and patients. 1 Dental anxiety has long been recognised as a source of serious problem in providing dental services to the patients. 3 Terms such as dental fear, dental phobia, and dental anxiety are often used synonymously and do not have agreed clinical definitions. Dental anxiety leading to avoidance of dental treatment is common and appears to be associated strongly with clinically significant deterioration of oral and dental health. 4, 5 Primary research studies have reported that the prevalence of high levels of dental anxiety ranges between four and 20 percent. 6, 7, 8 In a survey undertaken in England in five year old children with dental anxiety, it was found that there were statistically significant high rates of carious teeth. 9 Advances in dental treatment methods and technology and increased knowledge, have not made any impact on the reduction of dental anxiety over the past few decades as shown by various studies conducted in several countries across a wide range of cultures. 10 Bernson et al found that 4-20% of adults report high dental anxiety and that 2-3% show phobic avoidance or report irregular dental care. 10 Published data from 1996 in Australia showed that 14.9% adults could be classified as highly dentally anxious. 11 One survey found that nearly two thirds of dentists believed that treating an anxious patient presented a challenge to them in everyday practice.
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The reported dental anxiety prevalence across various studies shows that it is a significant problem for both dental health care workers and patients. It is reported that anxious patients "require more chair time, frequently cancel scheduled appointments and are regarded by dentists as a great source of professional stress", which have an impact on additional costs for patients as well. 13 Studies showed that when compared to dentally relaxed patients, dentally anxious patients often avoid dental visits for long periods or avoid dental services all together. 14, 15 Hmud et al 1 reported that the prevalence of dental anxiety reduces with age; however, they also found that few other studies do not show a strong association of dental anxiety with age. In addition, the relationship between dental anxiety and other demographic variables such as income level and education (socioeconomic status)
is not clear.
Studies also suggest that gender and age are important factors associated with dental anxiety. One study found that females aged between 30-45 years were particularly dentally anxious 11 while another found a high prevalence of dental anxiety in girls when compared to boys 16 . However, some studies showed no difference in dental anxiety between the genders. 17 Armfield, reported that females have a greater prevalence of fear and more extreme fear than do males. 18 It has been reported that dental anxiety is associated with increased levels of caries and behavioural management problems in children. 12 In addition, patients with dental anxiety are found to have poorer oral function and oral aesthetics. 19 Fear of dental treatment is also recognised as a serious public health concern. 20 Bray et al report that avoiding preventive dental care appointments such as dental checkups may lead to severe disease situations requiring more invasive dental procedures which will further lead to increased anxiety of the patient. 13 In addition; dentally anxious patients when compared to nonanxious patients have significantly more missing teeth and fewer filled teeth, particularly in older adults. 21 Anxiety during dental treatment was found to prevent the patient from cooperating fully with the dentist resulting in loss of time for the dental professional, unnecessary difficulty in performing dental procedures and unsatisfactory results. 22 Dental anxiety is also considered as a potential predictor of dental caries incidence. 23 Bare and Dundes identified several factors associated with patients' reporting of dental pain and anxiety: 1) patients' painful experiences; 2) belief that painful treatment is inevitable; 3) if patients feel that they lack control over the situation, including the inability to stop a procedure they find unpleasant; 4) lack of understanding regarding the procedures that the dentist performs or harbor a general fear of the unknown 5) prior experience with exposure to frightening portrayals of dentists in the media or conveyed by acquaintances' recounting of unpleasant experiences; 6) prior experience of detached treatment by a dentist and/ or a sense of depersonalisation; and 7) fears of experiencing ridicule because of how they react to situations arising during their visit. 24 Pain or fear of pain is a known primary source of anxiety, as well as a major obstacle to seeking dental care. 25 Dental injection was found to be the most powerful anxiety-provoking stimulus, followed by the dental drill. 26 Several primary research studies have shown that restorative dentistry procedures deliver the most potent triggers for dental anxiety, namely the sight, sound and vibrational sensation of rotary dental drills 27, 28, 29 coupled with the sight and sensation of a dental local anaesthetic injection. 27, 28, 15 Children associate the dental office as "an unfriendly, and anxietyprovoking environment, characterised by loud noises, distinctive odours, invasive contact in the mouth, and the probability of pain". 23 In a study by Armfield (2010) on prevalence of dental fear and phobia in Australian adults, 65% of the participants were found to be somewhat anxious of going to the dentist because of the cost of dental JBL000710 2012 : ( ) -
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care. 30 A qualitative study of participants who underwent cognitive behavioural therapy program for dental fear found that a sense of security was essential for patients to cope with dental care and this sense of security came from knowledge about the treatment and respectful dental care personnel.
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The 2004-06 National Survey of Adult Oral Health conducted in Australia found that infrequent dental attendance in the Australian population was significantly associated with financial barriers and dental anxiety; the population-level effects were however small. 32 Treatment of dental anxiety and choosing the right method of managing this disorder is not always easy. 8 A cooperative dental patient is critical to the success of treatment, hence it is essential for a dentist to manage a patient's anxiety, particularly a child's anxiety. 33 Therefore, it is important that the dental care providers recognise the need to develop the skill of assessing patients' behaviour, the reasons for their problems and identifying suitable methods of treatment.
Strategies for managing dental anxiety include, but are not limited to: explanation of the treatment procedure, 34 pharmacological strategies involving the use of benzodiazepines and antidepressants, 35 biofeedback, 36 hypnosis, 37 behavioural interventions 38 and relaxation 4 . Medications provide only short term cost effective solutions; but there are few long term benefits with a greater rate of relapse, and an increased patient risk due to the potential for serious drug interactions or overdose. 13 Behavioural management was found to be superior to anxiolytic drug therapy, 39 and dentally anxious patients reported that they prefer nonpharmacological interventions. 40, 4 Most of the behaviourally oriented treatments included components based on systematic desensitisation 38 and use of relaxation to counteract and weaken the fear response during gradual exposure to treatment. 4 Relaxation and breathing techniques have been successful in reducing dental anxiety in patients. 41 There is some evidence from a recent systematic review to suggest that music is effective in reducing dental anxiety in adult patients; however, there is inconclusive evidence on the effectiveness of music in paediatric population. 42 Several self-coping strategies have also been found useful to deal with dental anxiety and fear in a dental situation and these include: self-efficacy, distraction and distancing, catastrophising and praying and despair. 10 Currently, no comprehensive systematic reviews exist encompassing both pharmacological nonpharmacological management of dental anxiety in paediatric and adult patients undergoing various dental treatments/procedures in various dental settings. The advantages of relieving dental anxiety in children and adults could include fewer dental avoidances, improved oral health care and attitudes as well as improved oral health and practice outcomes. This study will aim to identify and synthesise the best available evidence on pharmacological and nonpharmacological interventions for managing dental anxiety in paediatric and adult patients in dental situations, which will form phase one of part of a larger study. Based on the available evidence, the next phase of this project will involve development of guidelines in consultation with an expert group. These guidelines will then be used to develop a mobile health application, which will allow for the right treatment of the right patient in the right way at the right time, moving knowledge into action.
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Inclusion criteria

Types of participants
The quantitative, qualitative, textual and economic components of this review will consider studies that include paediatric/adolescent (one to 18 years old) and adult patients (including older adults, 18
to 80 years old) undergoing various dental procedures and dental clinicians and dental therapists in dental clinics and hospitals, both public and private. Studies that include patients in the waiting rooms of the dental offices will also be included. People with any pre-existing conditions or co-morbidities (e.g. special needs patients) will also be included and examined using subgroup analysis where appropriate.
Types of intervention(s)/phenomena of interest
The quantitative component of the review will consider studies that evaluate the following interventions of interest: explanation of the treatment procedure, pharmacological strategies involving the use of benzodiazepines and antidepressants, biofeedback, hypnosis, music, relaxation, behavioural techniques, self-coping strategies, audio-visual, communication and any other interventions identified during the search. Studies evaluating a combination of interventions will also be included.
The qualitative component of this review will consider studies that investigate and explore the experiences of paediatric and adult patients receiving the interventions as well as the experiences of dental clinicians providing these interventions.
The textual component of this review will consider publications that describe the expert opinions, comments and policy reports regarding the interventions as well as the experiences of paediatric and adult patients receiving these interventions and dental clinicians providing care.
The economic component of this review will consider studies that evaluate costs related outcomes and consequences of various pharmacological and nonpharmacological interventions for paediatric and adult patients and dental clinicians.
Types of outcomes
This review will consider studies that include the following outcome measures: dental anxiety, dental fear, pain, patient experiences, patient satisfaction, patient acceptance and adaptation, patient preference and outcomes related to cost-effectiveness, cost-benefit analysis and cost-utility analysis.
Other outcomes include side-effects or harms associated with interventions, particularly with pharmacological management, dental attendance, improved oral health, clinician attitude and satisfaction.
Types of studies
The quantitative component of the review will consider both experimental and epidemiological study designs including randomised controlled trials, non-randomised controlled trials, quasi-experimental, before and after studies, prospective and retrospective cohort studies, case control studies and JBL000710
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analytical cross sectional studies for inclusion.
The quantitative component of the review will also consider descriptive epidemiological study designs including case series, individual case reports and descriptive cross sectional studies for inclusion.
The qualitative component of the review will consider studies that focus on qualitative data including, but not limited to, designs such as phenomenology, grounded theory, ethnography, action research and feminist research.
The textual component of the review will consider expert opinion, discussion papers, position papers and other text.
The economic component of the review will consider cost effectiveness, cost benefit, cost minimisation, cost utility studies.
Search strategy
The search strategy aims to find both published and unpublished studies. A three-step search strategy will be utilised in this review. An initial limited search of MEDLINE and CINAHL will be undertaken followed by analysis of the text words contained in the title and abstract, and of the index terms used to describe article. A second search using all identified keywords and index terms will then be undertaken across all included databases. Thirdly, the reference list of all identified reports and articles will be searched for additional studies. Studies published in English language and other languages (Chinese) where a translation is available will be considered for inclusion in this review.
There will be no time limit on the search period and all the databases from their inception will be searched.
The databases to be searched include:
• Initial keywords to be used will be:
Dental anxiety, dental fear, dental phobia, paediatric, adults, patients, dental pain, dental procedures, dental office, dental practice, music, relaxation, pharmacological, nonpharmacological, behavioural therapy, communication, sedation, hypnosis, audio-visual
Assessment of methodological quality
Quantitative papers selected for retrieval will be assessed by two independent reviewers for methodological validity prior to inclusion in the review using standardised critical appraisal instruments from the Joanna Briggs Institute Meta Analysis of Statistics Assessment and Review Instrument (JBIMAStARI) (Appendix I). Any disagreements that arise between the reviewers will be resolved through discussion, or with a third reviewer.
Qualitative papers selected for retrieval will be assessed by two independent reviewers for methodological validity prior to inclusion in the review using standardised critical appraisal instruments from the Joanna Briggs Institute Qualitative Assessment and Review Instrument (JBI-QARI) (Appendix II). Any disagreements that arise between the reviewers will be resolved through discussion, or with a third reviewer.
Textual papers selected for retrieval will be assessed by two independent reviewers for authenticity prior to inclusion in the review using standardised critical appraisal instruments from the Joanna Briggs Institute Narrative, Opinion and Text Assessment and Review Instrument (JBI-NOTARI) (Appendix III). Any disagreements that arise between the reviewers will be resolved through discussion, or with a third reviewer.
Economic papers selected for retrieval will be assessed by two independent reviewers for methodological validity prior to inclusion in the review using standardised critical appraisal instruments from the Joanna Briggs Institute Analysis of Cost, Technology and Utilisation Assessment and Review JBL000710 2012 : ( ) -
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Instrument (JBI-ACTUARI) (Appendix IV). Any disagreements that arise between the reviewers will be resolved through discussion, or with a third reviewer.
Data collection
Quantitative data will be extracted from papers included in the review using the standardised data extraction tool from JBI-MAStARI (Appendix V). The data extracted will include specific details about the interventions, populations, study methods and outcomes of significance to the review question and specific objectives.
Qualitative data will be extracted from papers included in the review using the standardised data extraction tool from JBI-QARI (Appendix VI). The data extracted will include specific details about the interventions, populations, study methods and outcomes of significance to the review question and specific objectives.
Textual data will be extracted from papers included in the review using the standardised data extraction tool from JBI-NOTARI (Appendix VII). The data extracted will include specific details about the interventions, populations, study methods and outcomes of significance to the review question and specific objectives.
Economic data will be extracted from papers included in the review using the standardised data extraction tool from JBI-ACTUARI (Appendix VIII). The data extracted will include specific details about the interventions, populations, study methods and outcomes of significance to the review question and specific objectives.
Data synthesis
Quantitative papers will, where possible be pooled in statistical meta-analysis using JBI-MAStARI. All results will be subject to double data entry. Effect sizes expressed as odds ratio (for categorical data) and weighted mean differences (for continuous data) and their 95% confidence intervals will be calculated for analysis. Both clinical and statistical heterogeneity will be explored. In the absence of clinical and statistical heterogeneity, a fixed effect model will be applied to pooled data. In the presence of statistical heterogeneity (as estimated the calculated Chi square statistic), a randomeffects model will be applied for meta-analysis. Heterogeneity will be assessed statistically using the standard Chi-square and also explored using subgroup analyses based on the different quantitative study designs included in this review. Where statistical pooling is not possible the findings will be presented in narrative form including tables and figures to aid in data presentation where appropriate.
Qualitative research findings will, where possible be pooled using JBI-QARI. This will involve the aggregation or synthesis of findings to generate a set of statements that represent that aggregation, through assembling the findings rated according to their quality, and categorising these findings on the basis of similarity in meaning. These categories are then subjected to a meta-synthesis in order to produce a single comprehensive set of synthesised findings that can be used as a basis for evidencebased practice. Where textual pooling is not possible the findings will be presented in narrative form.
Textual papers will, where possible be pooled using JBI-NOTARI. This will involve the aggregation or synthesis of conclusions to generate a set of statements that represent that aggregation, through assembling and categorising these conclusions on the basis of similarity in meaning. These categories are then subjected to a meta-synthesis in order to produce a single comprehensive set of synthesised findings that can be used as a basis for evidence-based practice. Where textual pooling is not possible the conclusions will be presented in narrative form. Economic findings will, where possible, be pooled using JBI-ACTUARI and presented in a tabular summary. Where this is not possible, findings will be presented in narrative form.
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